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METOANUYECKHUE MATEPHUAJIBI, XAPAKTEPU3YIOIIUE OTAIIbI
®OPMHPOBAHUA KOMIIETEHITAN

MEPEYEHDb YYEBHBIX 3AJJAHUM HA AYJINTOPHBIX 3AHATHSX

Tema. 1. OcHoBHble 3akoHbl xumuu. Ilepuoguueckas cucrema J[.U. Menaeneena.
CTpoeHue 1 CBOMCTBA HEOPraHUYECKUX BElIECTB

1. Tlonp3ysich neproanYecKoil TabauIel, naliTe XapaKTepUCTUKY XUMUYECKOMY 3JIEMEHTY
No5 1o nnany:

a) Ha3BaHME XMMHUYECKOI'0 3JIEMEHTA, €r0 CUMBOJI;

0) oTHOCHTENIbHAS aTOMHasE Macca (OKPYTIAEHHO JI0 IEJI0T0 YUCIa);

B) 3apsiz Apa aToOMa;

T') YUCIIO MPOTOHOB U HEHTPOHOB B AJIpe aTOMa;

1) 00111ee YHUCIIO0 AIEKTPOHOB;

€) HOMep NepUoIa, TPYMIbl, B KOTOPOM PACIIOIOKEH XUMHUUECKHIA SJIEMEHT.

2. BeruuciauTe MaccoByro J0JI0 BOJOpoAa B xumudeckoit popmyse NaH.

3. MaccoBble 101 MEIu W KHUCJIOpoJa B OKCHAE MEIU COOTBETCTBEHHO paBHBI 88,8% u
11,2%. YcraHoBuTe mpocTeiinyio GopMyITy BEIIecTBa.

4. Onpenenure MOPSIKOBBIII HOMEp, HA3BaHKE, OTHOCUTEIIbHYIO aTOMHYIO Maccy 3JI€MEHTa,
HaxozsIerocs B 3-M nepuoze, 3-m psaay, IV rpynme.

5. a) [laiiTe xapaKTepUCTHUKYy XUMHUYECKOTO JIEMEHTA aIFOMUHUS Ha OCHOBAaHUH €T0
I0JIO’KEHHUS B IEPUOANUYECKON CUCTEME U CTPOEHMSI aToMa.

0) Hanummre ypaBHeHue peakinu, MOATBEPKIAI0IIee XapakTep OKCUAa JaHHOTO

AJIEMEHTA.

Tema 2. CBoMCTBa pACTBOPOB. DJIEKTPOJUTHYECKAS JUCCOIMAIIMS.

1. Kakue BemiectBa, (hOpMyIbl KOTOPBIX MPHUBEICHBI HUXKE, TOIABEPratOTCs THAPOIH3Y: a)
CaSOs, 6) AgNOs, B) K ,CO5? Ykaxkute xapakTep Cpelbl paCTBOPOB YKa3aHHBIX BEIIECTB MPHU
UX THUAPOJIU3E.

2. KakoBa Macca conu, oOpasytouieiics npu B3aumoneictsuu 200r 2%-ro pacTtBopa
ruzpoxcusa Hatpus ¢ 200 r 10%-ro pacTBopa COISTHON KUCIOTHI?

3. Jloka)xuTe CBOMCTBA KUCIOT HA MpuMepe opTohochHOpHON KHCIOTHI. 3alHUIIATE
YpaBHEHHUS PEAKIMA B MOJICKYJISIPHOM M B HOHHOM BHJIC.

4. Ilpu B3aumopeiicTBun 168 T ruapoKcuaIa Kanus 1 pactBopa cyibdara menu (1) maccoit
200 r, B kotopoM 0,08 MaccoBBIX 10JI€H COJIM, BBITAAAET OCaoK. Onpenennure Maccy Ocaika.

5. Jlokaxxute cBoiicTBa cojeil Ha npumepe xsopuaa meau (II). 3anummTe ypaBHeHUs
peakuuii B MOJIEKYJIIPHOM M B MOHHOM BHJIE.

Tema 3. OKHCIUTEJIBbHO-BOCCTAHOBUTE/IbHBIE PEAKINH.

1. Onpenenute cTeneHW OKUCICHHS 3JeMeHTOB B coeauHeHusx: Cr,0s;, CrSOs, Na,Cr0s,
CI', CI'O3, CI'(NO3)3?

Kaxkue u3 3TuX CoeIMHEHNH ABIISIFOTCS 34 CUET XpoMa:

a) TOJIbKO OKUCITUTEIISIMH;

0) TOJIBKO BOCCTAHOBHUTEIISIMH,

B) MPOSIBJISIIOT IBOMCTBEHHOCTh OKUCIUTEIHHO-BOCCTAHOBUTENIBHBIX CBONCTB?

2. COCTaBbTC YpaBHCHUA pCaKHHP’I, COOTBCTCTBYIOIIINX CXEMAM:
a) CuS + 0, — CuO + SO,
6) Mg + H,SO, — MgSO0, + S + H,0



B) NaHCO; + NaOH — Na,CO; + H,O
F) PC13 + Clz — PCls
I[) NazO + C1207 — NaClO4

Kakwne u3 3Tux peakiuil BISIIOTCS OKACIUTEIbHO-BOCCTAHOBUTEIbHBIMU? J1J1s1 KaxK 101
OKHCIIUTEIBHO-BOCCTAHOBUTENLHOM peaklliu COCTaBbTE AJIEKTPOHHBIN OaaHc.

3. Jusa xnopuga meau (1) nmpuBenure mo aBe peakinu, NpOTEKAIOIIHE:

a) C I3MEHEHHEM CTCTICHEeH OKHCIICHNS,

0) 0e3 U3MEHEHHUS CTETICHEW OKUCIICHHUS.

[IpuBenuTe U1l yKa3aHHBIX BaMU PEAKIUH, TJIe TO HEOOX0IUMO, SJIEKTPOHHBIN OajaHC 1

VOHHBIE YPaBHEHUSI PEAKLINN.

4. Cepy Maccoi 12,8 r OKHCIWIM JOCTaTOYHBIM KOJMYECTBOM Kuciopoaa. IIpomykr
OKHCJIEHUSI Cepbl MPOIMYCTWJIM uyepe3 M30bITOK ruapokcuaa kamus. K momydeHHomMy pacTBopy
IIPWIWJIA PacTBOp XJIopuaa Kanpiusa. OmnpenennTe Maccy BbIIABILIErO OCAIKA.

Tema 4. O01mas xapakTepucTHKA METAJJIOB U HEMETAJJIOB.

1. 'me B mepuoanyeckor CHUCTEME PACTOararoTCs METaUIbl, M, KAKOBbI OCOOCHHOCTH UX
CTpOCHHUS?

2. 3anuuuTe ypaBHEHUS PEaKIyil, MO3BOISIONIMX OCYIIECTBUThH IPEBPALLICHHUS:

Ca+ Oz — CaO + HzO — Ca(OH)2+ COz — CaC03 t—>CO2

3. PaccmotpuTe anekTponu3 pactBopa cynbdarta dxene3a (M) B HeWTpanbHOU cpene.
Bbruucnure CKOIBKO J1. KMCI0poa (H.y) BBLACIUTCS HAa aHOJE, €CJIM Ha KaToTe OTJIOKUIOCH 5,6
T. J)KeJe3a.

4. CocTaBbT€ YypaBHEHHMS pPEAKUUN B3aUMOJCUCTBUS HATpUs, MarHus W aJIIOMUHUA C
COJITHOM KHCIIOTOM. PaccuunTaiiTe, B Kakoil U3 Tpex peakuuil BbIIEIUTCS 00JIblIe BOJOPOA, €CIIU
KKl METAILT B3ATh KOJIMYECTBOM BEILIECTBA | MOJIb.

5. Hanumure MOJEKYJISIpHbIE YpPaBHEHUS pEaKUUW [JIs1 OCYIIECTBICHHUS CIEAYIOIIUX
IIPEBPALLCHUN:

Fe°— Fe’" — Fe°

CocrtaBbTe CXeMbl 3JIEKTPOHHOTO OalaHca.



3aoanus 011 meKyuie2o KOHmpoJis

I/IH}II/IKaTOPI)I JOCTHIKCHUA

OIIK-2.2. I/ICHOHBS}’CT OCHOBHBIC (bl/ISI/IKO—XI/IMI/I‘leCKI/Ie U XHUMHYCCKHMEC MCTOJblI aHaAJIM3a A

pa3pabOTKH, UCCIENOBAHUM U
UCTIOJIB3YEMOTO CBIPhSI

HKCIEPTU3BI

MPOIAYKIIMH  OOIIECTBEHHOTO IMHTAHUS

Komnnexkm 3a0anuii 0na KOHmMpoOavHoU padomol

Pa3nea 1. OcHOBBI HeOpraHn4ecKoi XUMHUH

n

Tema 1. OcHoBHbIe 3aK0HBbI XUMUM. [lepnoanyeckas cucrema JI.U. Menaeneea. Ctpoenue

H CBOMCTBA HEOPraHnIe€CKUX BCIIECTB

3adanue 1. Bpibepute 0MH NPaBUIHHBIA OTBET.

CHEAYIOLIMNA TUIl XUMUYECKOU CBS3HU. ..

DHEpPrur aTOMHBIX OpOuTasei B n+l
MHOTO03JIEKTPOHHBIX aTOMaX XapaKTepU3yeT n+ms
cymma... n+ml
1+ ml
DneKTpoHHask KOH(HUTypamys BHEITHETO 3d°4s°
9HEPreTUUECKOro ypoBHs noHa Fe2+ umeer 3d%4s°
BUI... 3d%s?
3d*4s°
B Monexyne Boiopoaa ocyuiecTBisercs HWOHHAS

KOBAJICHTHAs HCIIOJIApHAs

KOBAJICHTHAA ITOJIAPpHAA

Bopopoanas

Haubonee cunbHble OCHOBHBIE CBOMCTBA
MPOSIBJISIET BEIIECTBO, (hOpMyIia KOTOPOTO. ..

LiOH

KOH

NH40H

NaOH

C kHcnoTaMu U 11e104aMH B3aUMOJICHCTBYET
OKCH] ...

ATIOMUHUSA

Jlutng

Marsug

bopa

BanenTHocTh aTOMa — 3TO. ..

YUCJI0 XUMHYCCKHX CB?I3€I71, O6paSOBaHHI>IX
JaHHBbIM aTOMOM B COCIMHCHHNU

YHCJIO JIEKTPOHOB, HEAOCTAIOLLEE IS
MOJTYYEHUS DIIEKTPOHHON KOH(UTYpaLuu
OsmpKaiiIero MHEpTHOI O Trasa

YKUCJIO0 OTHAHHBIX HWJIW IMPUHATHIX 3JICKTPOHOB

CTCIICHb OKHCJICHHA aTOMa

B Monekyine cepoBoiopoia XuMUIecKast
CBS3b ...

KOBAJICHTHAs HCHIOJApHAA

JIOHOPHO-AKIENTOpHAs

Bogoponnas
KOBaJICHTHAS MOJIApHAs
[Tpu B3aumoneiicteuu Al(OH)3 ¢ uzbeitkom | AI(OH),Cl
HCIl oGpasyercs conb, popMyia KOTOPOH. .. AIHCIL,
AI(OH)Cl,
AICl;
Yuco BaNeHTHBIX JIEKTPOHOB Y AJIEMEHTA, 6
00pa3yroliero BeICIIUNA THAPOKCH]T COCTaBa 7




H203, paBHo ... 5
4

DIIeKTPOHHAS KOHPUTYpAIlHsl BHEITHETO 3d°4s°

SHEPreTHYECKOro ypoBHs noHa Fe2+ umeer | 3d%s’

BU/I... 3d%4s’
3d%4s°

MakcuMaabHO BBICOKOE 3HaYEHHE INIABHOTO 5

KBAHTOBOT'O YKCJIa OCHOBHOTO COCTOSTHUSI 6

aToma cepeOpa paBHoO... 7
4

OrmpeienuTe 3JIEKTPOHHYIO KOH(PHUTYPAIIHIO 15°25°2p®3s°3p°

nona Al** 15?25%2p°®3s°3p°
15°25°2p®3s73p®4s"3d"°
1s2s*2p°3s?3p°
15*2s2p63s”3p*

ATOMHas €TUHHIIA MACCHI (a.€.M.) - 3TO: 1/12 maccel aToma yriiepoja
Macca OIHOTO aToMa YIjieposia
1/100 maccel aToma yriaepoja
Macca yriepoia o OTHOIIEHHIO K Macce
aroma BOJI0pojia

3adanue 2. OTBETHTE HA CIAEAYIOIINE BOIPOCHI.

1. CocraBbTe 371€KTpOHHO-Tpadudeckue GopMyIIbl IUTs cieayronmx memenToB: Li, B, N, F, Na.

2. CocTaBbTe CTPYKTYpHBIE (POPMYJIBI BCEX BOZMOXKHBIX H30MEPOB I'€KCeHa, JJaiiTe UM Ha3BaHUsL.
3. CocTaBbTe 3eKTpOHHO-Tpaduaeckue GopMyIIbI IS clieayomux d1emMenToB: Si, S, Al, P, CL

4. HanumunTe nojHble 3J1eKTpoHHbIE (opMyibsl aroMoB yriaepona (C), kpemuus (Si) U TUTaHa
(Ti). K kakomy cemeiicTBYy 1m0 (HOpPMHUPYIOIIMM DIEKTPOHAM OTHOCHUTCS KaXKIBIA M3 ITHX
3JIEMEHTOB?

5. ¥V KakuX W3 3TUX MOHOB BHEIIHSAS 3JEKTPOHHAs 000JI0YKa CXOJHA C BHELIHEH 3JI€KTPOHHOM
000JI0YKOW UHEPTHBIX I'a30B?

6. Kakue nons! amementoB P, S u Cl o1MHAKOBEI IO CBOEMY CTPOCHHIO C aTOMOM aproHa?

7. Kak u3MeHSI0TCSI OKUCIIUTENbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA 3JIEMEHTOB TPETHEro Meproa
npu mepexone oT Harpus K xJopy? OOBSICHUTE 3TO C TOYKU 3PEHHUSI CTPOCHUS SJIEKTPOHHBIX
000II0UeK.

8. CKOJIbKO 2JIEKTPOHOB COZEpPKAT B HAPYKHOM CJIO€ CIEAYIOUINE 3JIEMEHTBI TPETHErO MEePUOJIa:
Mg, AL, P, S, CI?

9. OnuHAKOBO JIM CTPOCHUE FJIEKTPOHHBIX 00O0JIOUEK: a) Y MOHOB XJIOpA M MOHOB Kalbliusl; 0) y
MOHOB HaTpus u Opoma?

10. Snpo aroma comepxut 10 HEHTPOHOB, AMEKTPOHHAA 000J0UKa — 9 31eKTpoHOB. Kakoii 310
anemeHT? KakoBa a1ekTpoHHas popmMyiia 3Toro siaeMeHTa?

11. Ompenenure mo QopMmyrnaM BBICHIMX OKCHIOB HOMEpa TPYMI, B KOTOPHIX HAXOIATCS
3JIeMeHTHI O, o0pasyroliue cienyromme okcuasl: 920; 9203; 9205, 303.

12. Hanmumure nojHble 3J€KTPOHHBIE (POPMYJIBI aTOMOB 3JIEMEHTOB C MOPSIIKOBBIMU HOMEpaMu
18, 19 u 21. Kakue sto snements? HazoBute Qopmupyronme 31eKTPOHBI aTOMOB ATHX
AJIEMEHTOB.

13. Haiinure B mnepuoguYecKod TaOMUIE 3JIEMEHT, HMEIOIIMNA KOH(UTyparuio BHEUTHEH
aneKTpoHHON o0onouku 3d54s2. Kakoit 3TO aneMeHT? 3anuiuTe €ro MOJHYI0 3JIEKTPOHHYIO
bopmyny.

14. HazoBuTe BO3MOXHbBIE 3HAUEHHUS BCEX YEThIPEX KBAHTOBBIX UMCEIN JJISl KAXKJIOTO U3 YEThIpeX
3JIEKTPOHOB OepHILIIHSL.



15. CkonbKko HecmapeHHBIX JIEKTPOHOB MMEET aTOM Ka)KJOro M3 CIEAYIOUIMX 3JIEMEHTOB: Si,
Mg, Fe, T1? Kakoe MakcuMaiabHOE KOJMYECTBO 3JEKTPOHOB MOTYT OTAATh 3TH DJIEMEHTHI MPHU
OKHCJIEHUU?

16. Ha3oBuTeE 311€MEHTHI, COOTBETCTBYIOIME CIEAYIOIINM XapaKTEPUCTUKAM

a) MIeJI0YHOI MeTaJlj1 ¢ BaJICHTHBIM JICKTPOHOM Ha opouTanu Ss;

0) HeMeTaJUTbl C BAJIGHTHBIMH JICKTPOHAMHU Ha OpOUTaIN Sp.

17. Ckonpko M Kakue 3HAYEHUS MOKET NPUHMMATh MarHUTHOE KBaHTOBOE uucio ml mpu
opOuTanbHOM KBaHTOBOM uwmciie | = 0; 1 u 27

18. Ha ocHOBE mepruoanMYECcKOro 3aKOHA ONPEEINTE, KAKOM U3 NEPEUUCICHHBIX aTOMOB UMEET
HauOOJIBIIIYIO YHEPTHI0 MOHU3AIINH, a KaKOi

HauMeHblryto: Al, Mg, P, Ar, S?

19. Kakue nonbl Mbimbsika (As) u ceneHa (Se) UMEIOT OJUHAKOBOE 3JIEKTPOHHOE CTPOEHUE C
atoMoM kpunroHa (Kr)?

20. Kakve WOHBI 3JIEMEHTOB BTOPOTO MEPHOJIa OJMHAKOBBI MO CTPOCHUIO AJIEKTPOHHOM
000JI0YKH ¢ aTOMOM HeoHa Ne?

21. Haiinute B mnepuoguyecKkod TaONuIle AJIEMEHT, HMEIOMMHA KOH(Urypanuio BHEUIHeH
ANEeKTpOHHOU oOomouku 5s25p4. Kakoit 310 3mement? 3anummre (OPMYIy €ro BBICIIETO
OKCH/IA.

Tema 2. CBoiicTBa pacTBOPOB. DJIEKTPOJUTHYECKAS JUCCOUMALIMS.

3aodanue 1. Pemvite KOHTPOJIBHBIE 3aa4N:

1. Cxonbko rpammoB NaOH coaepxkutcs B 40 Mi1 pacTBopa ¢ MacCOBOM J10JIEM pacCTBOPEHHOTO
BemectBa 32 % (= 1.35 r/mn)?

2. Cxonbko autpoB 2.5 %-ro pactBopa NaOH (= 1.03 r/mi) moxHO npurotoButs u3 100 mi 3.5
%-ro pactBopa NaOH (= 1.38 r/mm)?

3. CKoJIbKO TPaMMOB pacTBOPEHHOTO BemiecTBa conepxkar 10 1 pactBopa NaCl, ecou ¢ = 0.1
MOJIB/11?

4. Cxonbko rpammoB cout AlCI3 comepxutcst B 200 M pactBopa nipu ¢ = 1 Mosb/n?

5. Ckonbko rpaMmmoB K2SO4 HeoOXoauMo B3ATh Ul NMPUTOTOBIEHUS 125 M pacTBopa ¢ ¢ =
0.15 monb/n?

6. CKoJIBKO MMJUTHJIMUTPOB pacTBopa ¢ ¢ = 0.25 MOJIb/1 MOKHO IPUTOTOBUTH U3 4 T CuSO47?

7. KakoBa MaccoBast noiis (%) pacTBOPEHHOTO BEIIECTBA, MOJYYCHHOTO PacTBOpEeHHEM B 1 1
BOABI Iipu H.y. 11.2 1 xnopucroro Boropoxaa?

8. Ckonbko rpammoB KCl comepxurcs B 40 mMi1 pacTBOpa ¢ MaccoOBOM J0Jeil pacTBOPEHHOIO
BemectBa 32 % (= 1.35 r/mn)?

9. Cxonbko rpaMmoB CuCl2 HeoOX0IUMO B3SITh, YTOOBI MPUTOTOBUTH 250 MJT pacTBOpa C CIKB =
0.1 monw/n?

10. Ckonbko rpammoB Ca(OH)2 Heo6XxoauMo B35Th, 4TOOBI MPUTOTOBUTH 10 J1 pacTBopa (CIKB =
0.2 monb/m)?

11. Ckonbko rpammoB K2SO4 cnemgyer mo6aButh k 450 r pacTBopa ¢ MaccoBoil nosei
pacTBopeHHOro BemiecTBa 8 %-il TOH ke coyid, YTOOBI MOJNyYUTh PACTBOP C MAcCOBOW joiieit
pacTBopeHHOT0 BeriecTBa 12 %?

12. Cxomnbko auTpoB pactBopa ¢ ¢ = 0.0025 Mob/1 MOKHO PUrOTOBUTH U3 56 T Ca3(P0O4)2?
13. Ckompko tpammoB 50 %-ro pactBopa Na2CO3 ( = 1.3 r/mMi) Hamo B35ATh, YTOOBI
IIPUTOTOBUTH 2 JI pacTBOpa ¢ ¢ = 6 Mob/n?

14. Cxonbko MmuuuauTpoB pactBopa Cu(NO3)2 (cakxB = 0.2 M0JIB/1T) MOKHO MPUTOTOBUTH 13 20
I 3TOH conn?

15. 3 10 kr 20 %-ro pactBopa mpu oxyaxjaeHuu Bbiaenuiock 400 r conu. KakoBa maccoBas
no7s ( %) pacTBOPEHHOTO BEIIECTBA OXJIAXKIEHHOIO pacTBopa’?

16. Cxonbko MUIUTHUIMTPOB pacTBopa ¢ cdkB = 0.01 monws/m MoxHO mpurotoButh U3 0.56 T
KOH?



17. Cxonbko Boabl cienyer 106aButh kK 200 mi pactBopa H2SO4 ¢ cakB = 0.1 Moinb/i1, 4T0OBI
MOJTy4UTh pacTBOP ¢ c3KB = 0.02 mMonb/n?

18. Cmemann 400 mn 1.2 M pactBopa H2SO4 u 600 ma 1.8 M pactBopa H2SO4. Kakosa
MOJIIpHAsi KOHIIEHTPAlHsI SKBUBAJIEHTOB MOJIYyYE€HHOIO pacTBopa?

19. KakoBa maccoBas noist ( %) pacTBOPEHHOTO BEILECTBA, MMOJyUYEHHOTO PACTBOPEHHEM B 1
BOJIBI TIPH H.Y. 12 11 xymopuctoro Bogopoxa ( pacts. = 1 r/mi)?

20. Cxomnbko rpammoB KCI conepxurcs B 1 mut pactBopa ¢ C = 0.002 mons/n?

21. Cmemano 2 1 pactBopa KCI ¢ caxB = 0.5 monw/n1 u 0,5 1 pactBopa KCl ¢ caxB = 2 Mounb/11.
BrruncnuTe MOJSIpHYHO KOHIIEHTPALMIO SKBUBAJIEHTOB BHOBb IIOJyYEHHOTO pacTBOpa.

22. Yemy paBHa crkB 50 %-r0 pacTBOpa cepHOU KuciaotThl ( = 1.4 r/mi)?

23. CkonpkO TIpaMMOB clenyeT pacTBOpuTb B 250 T BoAbl A MOJIYYEHHUs pacTBOpa,
conepxariero 5 % 6e3BoaHOM conu?

24. Yemy paBHa MOJISIpHAsi KOHIIGHTpalUs pacTBOpa, KOoTopblid comepkut 175.5 r NaCl B 3 1
pactBOpa?

25. CKoJbKO rpaMMOB a30THOM KHCIOTHI cofepxurcs B 300 mut pactBopa ¢ cakB = 0.2 Mosb/n?
26. 1o xakoro oobema cneayer pazdaButh Bomou 2.4 1 pactBopa H2SO4

C KOHLIeHTpamue ¢ = 1.6 Monb/1 1 MOMy4YeHHs pacTBOpa ¢ KOHIeHTpauued cdkB = 0.25
MOJIB/T?

27. Ckonbko Boasl Hamo mpubaBuTh Kk 500 mu 20 %-ro pactBopa NaCl ( = 1.152 r/mi), yToOBI
nory4uuth 4.5 %-it pactBop?

28. Ckonbko autpoB 2.5 %-ro pactBopa NaOH ( = 1.03 r/mi1) M0oxkHO pUrotoBuTh U3 200 M
35 %-ro pactBopa NaOH ( = 1.38r/mi)?

29. B xakoM o0beme pactBopa ¢ cakB = 0.1 Monb/n cogepxurcs 7.1 r Na2SO4?

30. Ckonbko rpammoB K2CO3 nHeobxoaumo juis npurotosiaeHust 500 mi pactBopa ¢ cokB = 0.25
MOJIB/11?

31. Jlnsa mpuroTtoBienus: pactBopa cyiabdara meau (M) ucronp3oanu 50 r conu u 450 T BoabI.
Omnpenenure MaccoByto 7010 cynbhaTta meau (I1) B moryueHHOM pacTBope.

32. KakoBa maccoBas nosst Hutpata kainust (KNO3) B pacTBope, MOTy4eHHOM NPU PacCTBOPEHUU
20 r conu B 180 r BOzIBI?

33. BeruucnauTe Maccy pactBopa ¢ MacCOBOM AoJiel runpokcuaa Hatpus B Hem 0,23, ecnom st
IIPUTOTOBJIEHHSI PACTBOPA UCMOIb30BAIN 4,0 T LIEIOUN.

34. Ilpu BeimapuBanuu 50 T pacTBOpa MOJYYHIIM 5 T TBEPAOTO OCTaTKa. BruncinTe MaccoByro
JI0JIF0 PACTBOPEHHOTO B PacTBOPE BELIECTBA.

35. K 150 r 5% pactBopa xyopuja HaTpusl J00aBUIM 5 T TOM ke coyi. BeraucianTe maccoBbie
JIOJIY BEILIECTB B HOBOM PAacTBOPE.

36. U3 275 r 10% pactBopa arerata HaTpus Bbimapwim S0 T Boabl. Beraucinre MacCoByrO 1010
COJIM B HOBOM PacTBODE.

37. K 200 r 5% pactBopa xiopuna 6apus mobaswmm 10 r Toif ke conu. Beraucnure maccoBbie
JIOJIY BEILIECTB B HOBOM PAacTBOPE.

38. Ckonbko rpammoB noBapeHHO# coiu NaCl mpunércs B3sith [uisi npurotoBienus 300 mu
BOJHOTI'O pacTBoOpa ¢ KoHueHTpauueit 0,25 M?

39. TpeGyercs mpuroToBUTh pactBop maccoi 320 r ¢ maccoBoil monel xjopuaa kamus 3%
paccunraiite Maccy KCI u maccy Bojbl, KOTOpbIE HEOOXOIMMBI JUIs IPUTOTOBICHUS PacTBOPA.
40. Hutpat xanus maccoit 10 T pactBopuiau B Bojge oobeMom 150 mit. [ImoTHOCTH BO/BI paBHA 1
r/mi1. PaccuuTaiiTe MaccoBYIO JIOJTIO COJIM B pacTBOPE.

42. B 44,1 r BOJBI pacTBOPWIH 2 T TUAPOKCUAA HaTpus. PaccunTaiite MmossipHytro noimo  NaOH.
43. B Boze maccoit 100 r npu temneparype 25 © C pactBopsiercs pocdar xanus K3PO4 maccoi
106 t. Paccumraiite maccy docdarta Kaius, HEOOXOIUMYIO Il IpUroToBieHus 20 r pacTBopa
¢ocdara kanus, HackleHHOTO NIpU Temreparype 25 © C.

44, B maGopatopuu MMEETCS PacTBOpP C MAacCOBOHM J0JieH CepHOM KHUCIOTHI 5,5% (TIOTHOCTH
1,035 r/mi). Onpenenure 06beM 3TOrO pacTBOpa, KOTOPBIA MOTpedyeTcs A MPUTOTOBICHUS
pactBopa 0,25 M —H2S04 o6semom 300 mut.



45. Omnpenenure MOJIAPHYIO KOHIIEHTPALMIO pPAacTBOpPA, IIOJYYEHHOIO IIPU PacTBOPEHHUH
cynbsdaTa HaTpus Maccor 21,3 r B Boge maccoit 150 r, ecau mI0THOCTh MOTYYEHHOTO PacTBOpPA
paBHa 1,12 1/ mn

46. Ormpenenute Maccy HUTpara HaTpHs, KoTopas TpeOyercss [Uisi HPUTOTOBJICHHUS 2 I
JEIMMOJISIPHOTO pacTBOpa

47. Omnpenenure MacCoBYIO JIOJIO a30THOW KHCJIOTHI (B mporieHTax) B 4,3M pactBope HNO3
IUIOTHOCTh KOTOpOro cocTasisieT 1,14 r/mn

Tema 3. OKHCIUTEJIBbHO-BOCCTAHOBUTE/ILHbIE PEAKIMHU

3aoanue 1. ]Ins MOMYEpKHYTOrO 3JIEMEHTa OMNpeAeNuTe cTerneHb okucieHus. Ilo dopmyie

COEUHEHMS onpeenuTe MK COeTUHEHMS.
1. HNO2

BiCl5

Fe203

H2Si03

Cu20

KCIO3

SiH4

NaCrO2

9. HCIO2

10. Bi205

11. HL

12. KNO2

13. HC104

14. MgCI12

15. KCIO

16. NiO

17. As203

18. PbO2

19. CrCI3

20. C1207

21. AgCl

22. K2FeO4

23. SnO2

24. BF3

25. AICI3

26. RbF

27. CI20

28. Na2Zn0O2

29. KAIO2

e A ol

3aoanue 2. Peakuyu voHHOro obMmeHa. JlaHbl BellecTBa, Y4acTBYIOIIME B PEakIUUd HMOHHOTO
obmena. CocTaBbTe MOJIEKYJIIPHBIE U HOHHO-MOJICKYJIIpHbIE ypaBHEHUs peakiuii. Paccunraiite
MbK BeliecTB, BCTYNMBIINX B PEAKIIUIO.
1. FeCI3 + H3PO4
CaClI2 + Na2CO3
Cu(NO3)2 + H2S
CuSO4 + Na2S
ZnCl12 + K2CO3
AICI3 + Na3PO4
Na2S04 + BaClI2
Ba(NO3)2 + H2SO4

e o



9. FeSO4 + (NH4)2S
10. Ag2S04 + NaCl

11. CaCI2 + AgNO3
12. NaOH + AI12(S04)3
13. Pb(NO3)2 + K2S
14. Pb(NO3)2 + HI

15. Ba(NO3)2 + A12(S04)3
16. HC1 + Cr(OH)3

17. NaOH + H2S04

18. NaOH + H3PO4

19. Ca(OH)2 + H2CO3
20. NH40H + HCI

21. AgNO3 + FeCl3
22. Ba(OH)2 + H2S04
23. (NH4)2S + HCI

24. NH40H + H2S04
25. Ca(OH)2 + HCI

26. Ba(OH)2 + HNO3
27. KCN + H2S0O4

28. H2S04 + Mg(OH)2
29. (NH4)2S04 + KOH
30. KCIO + HCI

3adanue 3. PacctaBbTe KOXDPHUITMEHTHI B CXeMaX OKHUCIUTEIIHFHO-BOCCTAHOBUTEIBHBIX PEAKIIUA
(cM. BapHMaHT), UCIOIB3YsI METO/I AIEKTPOHHOTO OallaHca.

Ormpenenure OKUCIUTENh M BOCCTAHOBUTEIb U BRIYUCIIMTE MOJISIPHBIC MAaCChl MX SKBUBAJICHTOB.
1. K2S03 + K2Cr207 + H2SO4 — Cr203 + K2S04 + H20

2. KMnO4 + K2S03 + KOH — K2S04 + K2MnO4 + H20

3. KMnO4 + HCI — MnCI2 + CI2 + KCI + H20

4. KMnO4 + Na2S + H2SO4 — MnSO4 + S + Na2S04 + K2S04 + H20
5.12 + NaOH — NalO + Nal + H20

6. NaCrO2 + PbO2 + NaOH — Na2CrO4 + Na2PbO2 + H20

7. FeSO4 + HNO3 + H2S04 — Fe2(S04)3 + NO + H20

8. Al + HNO3 + HCI — AICI3 + NO + H20

9. KBr + KBrO3 + H2S04 — Br2 + K2S04 + H206

10. K2Cr207 + HCI — KCl1 + CrCl13 + CI2 + H20

11. HC104 + SO2 + H20 — H2S04 + HCl

12. P+ HNO3 + H20 — H3P0O4 + NO

13. CrCI3 + Br2 + NaOH — Na2CrO4 + NaBr + NaCl + H20

14. PbS + HNO3 — S + Pb(NO3)2 + NO + H20

15. Cu+ KMnO4 + H2S04 — CuS0O4 + MnSO4 + K2S04 + H20

16. Cu20 + HNO3 — Cu(NO3)2 + NO + H20

17. CuS + HNO3 — Cu(NO3)2 + NO + H2S04 + H20

18. K2Cr207 + KI + H2SO4 — Cr2(S04)3 + 12 + K2SO4 + H20

19. HNO3 + Zn — N20 + Zn(NO3)2 + H20

20. MnO2 + O2 + KOH — KMnO4 + H20

21. Mn(NO3)2 + PbO2 + HNO3 — HMnO4 + Pb(NO3)2 + H20

22. FeS0O4 + KCIO3 + H2S04 — Fe2(S04)3 + KC1 + H20

23. MnO2 + KCIO3 + KOH — K2MnO4 + KCl + H20 2

4. K2Cr207 + H2S + H2S04 — S + Cr2(S04)3 + K2S04 + H20

25. H3AsO3 + KMnO4 + H2SO4 — H3As04 + MnSO4 + K2S04 + H20
26. NaCrO2 + Br2 + NaOH — Na2CrO4 + NaBr + H20



27. FeS + HNO3 — Fe(NO3)2 + S + NO + H20

28. FeSO4 + K2Cr207 + H2S04 — Fe2(S04)3 + Cr2(S04)3 + K2S04 + H20
29. Cr203 + KC103 + KOH — K2CrO4 + KCl + H20

30. Na2SO3 + KMnO4 + H20 — Na2S04 + MnO2 + KOH

Tema 4. O0mas xapakTepucTHKAa METAJLJIOB M HEMETAJIIOB.
1. Kakue 13 ciieyronux B34ThIX MOMAPHO BEIIECTB MOTYT B3aUMOJIEHCTBOBATD JIPYT C APYroM?
1. AgNO3 + Cu =

2.7ZnCI12 + Ag =

3.HgCl2 + Zn =

4. MgS0O4 + Zn =

5.7ZnS0O4 + Sn =

6. Al12(SO4)3 + Mg =

Bripaszuth mpoucxosiue peakiiuu MOJICKYJIIPHBIMA M HOHHBIMU YPaBHEHUSIMHU.

2. CocTaBUTh CXE€Mbl M HaNHMCaTh DJEKTPOJHBIC PEAKIMU, MPOTEKAIOUIUE B MEIHO-HUKEIEBOM
raJbBAaHMYECKOM DJIEMEHTE CO CTaHJApPTHBIMU 3iekTpojgamu. Beraucoute IJIC  Takoro
JJIEMEHTA.

3. CocTaBUTh CXeMbl M HaIUCaTh 3JEKTPOAHbBIE PEaKLMU, MPOTEKAIOIIMEe B TalbBAHUYECKUX
3JIeMEHTaX, B OJHOM M3 KOTOPBIX LIMHK SIBIISIETCS KaTOJIOM, a B IPYTOM — aHOJIOM.

4. YKene3nas miacTUHKA, BbIAEpKaHHAsE B PACTBOPE MEIHOTO KyNopoca, MOocjae MPOMBIBAHUS U
BBICYIIIMBaHUSl OKa3ajach TsDKeJlee Ha 2 T MO CPAaBHEHMIO C MCXOJHBIM BecoM. OmnpenenuThb
KOJIMYECTBO M€/, BHIJICJIUBILIEHCS Ha JKeIe3HO! IIacTHHE.

6. CocTaBUTh CXEMY M HaIMCaTh PEAKIMHM DJIEKTPOAHBIX MPOLECCOB, MPOUCXOASIINX MPHU
AJIEKTPOIIU3€E BOJIHOTO pacTBOpa MeaHOTO Kymnopoca. Jlan meramn u pH cpenasl (cm. Tabdi.).

1. Onenure BO3MOKHOCTh KOPPO3UHU aHHOrO MeTaia. CocTaBbTe JIEKTPOXUMHUUECKYIO CXEMY
KOPPO3MOHHOTO TaJIbBAHMYECKOTO 3JIEMEHTA, 3alULINTEe YpPaBHEHHUS AHOJHOM, KaTOTHOW U
CyMMapHOU peakluil Mpu KOPPO3UH METaJLa.

2. llpennoxxure KaTOAHOE METAIMYECKOE ITOKPBITHE Mg JaHHOro wmertamwia. CocraBbTe
AJIEKTPOXUMHUYECKYI0 CXEMY OJJIEMEHTa, OOpa3yloIIerocs Npu HapyLIIEHUH IEeIOCTHOCTH
MTOKPBITHSL, 3aIIUIINTE YPABHEHHs AHOHOM, KATOJHOM U CYMMapHOW PEaKIIUi.

3. Ilpeanoxutre BapuaHT NOPOTEKTOPHOM  3ammThl  jJaHHoro Meramia. CocraBbTe
AJIEKTPOXUMHUYECKYIO CXEMY TaKOW 3aluThl, 3alUIINTE YpPaBHEHWS AHOJHOM, KaTOAHOW U
CYMMapHOU peakIuii mpu padoTe MPOTEKTOPHOU 3aIIUTHI.

4. Tlpennoxurte crnocod 3JeKTpo3auuThl MeTanna. CocTaBbTe 3NEKTPOXUMUYECKYIO CXEMY
TaKOM 3allUThI, 3aMUIINTE YPAaBHEHUS aHOMAHOM, KaTOMHOW M CyMMapHOHW peakiuii mpu pabote
AJEKTPO3AIINTHI.

Howmep Meramnn pH Howmep Merann pH
BapUaHTa BapUaHTa
1 Cu 10,0 16 Sn 10,0
2 Cu 8,0 17 Ge 5,0
3 Co 10,0 18 Ag 4,0
4 Fe 4,0 19 Cd 5,0
5 Pb 6,0 20 Pb 2,0
6 Bi 5,0 21 Fe 9,0
7 Zn 10,0 22 Cd 11,0
8 Ni 7,0 23 Co 4,0
9 Tl 10,0 24 Pb 6,0
10 Mn 2,0 25 Cr 5,0
11 Ti 7,0 26 Zn 6,0
12 Hg 3,0 27 Co 5,0
13 Pb 10,0 28 Fe 6,0




14 Ga 6,0 29 \Y 4,0
15 Zn 3,0 30 Mo 7,0

Kpurepum ouenku (B 0asiax):

- 20 GayIOB BBICTABIIACTCS, €CIIU OOYUAIONIMIACS BBITIOJHIII paboTy 0e3 OommMOOK M HEJ0YETOB,
JOIyCTHII He O0Jiee OJJTHOTO Heo4eTa.

- 15 GannoB, ecnu 00yYarOIIUIiCS BHIMTOIHUI PadOTy MOJTHOCTBIO, HO JOIMYCTHI B Hell He Oolee
JIBYX HECYIIECTBEHHBIX OIIHOOK.

- 10 OamnoB, ecnu OoOydYalOIIMiiCS TPaBHIBHO BBINOJIHWI HE MEHee YeM HaIoJOBUHY,
JIOTyIIIeHa OJTHA CYIIECTBEHHAS OMIMOKA U TIPU ATOM JBE-TPU HECYIIIECTBEHHEIE.

- 5 OamoB, ecnu OOydarolIUIiCS BBIMNOJHWII MEHBIIE, YeM HAIMOJIOBUHY WU COICPKUT
HECKOJIBKO CYIIIECTBEHHBIX OIUOOK.

- 0 6ayoB, eciii 00yJarOMUKCs padoTy HE BBITIOIHUI.



3aoanus 011 meopuecKozo peimunza

I/IHI[I/IKZ[TOPI)I JOCTHIKCHHUA

OIIK-2.2. Hcnonp3yeT OCHOBHBIC (PM3MKO-XMMHUYECKHE W XUMHUECKHUE METOJABI aHallu3a JUIs
pa3pabOTKH, UCCIENOBAHUM U
UCTIOJIB3YEMOTO CBIPhSI

e e Ao

OKCIEPTU3Bl MPOAYKIMH  OOIIECTBEHHOTO IHTAHUS

Temamuxa 0oxknaooes:

HPGIIMCT 1 3HAYCHHUC XUMUU. POJIB XUMHHU, KaK HaYKI/I, B COBpeMeHHOM MI/Ipe.
Marepus u ee IBI)KCHHE. YUeHHE O COCTAaBE BEIIECTBA.

Ortanel pa3BUTHS YUYEHUH O COCTABE BEILECTBA.

AnXuMUs Kak SBJICHUE CPEAHEBEKOBON KYJIbTYPHI.

Mopens atroma bopa - mepBast KBaHTOBast MOJIENIb aTOMa.

Bxnag pycckux ydeHbIX B pa3BUTHE HEOPTAaHUYECKON XUMHH.
PacnpocrpaHeHHe XUMHUYCCKUX 3JICMCHTOB B Hpnpone.

XHUMHYECKUE TIPOIIECCHI B KUBOM M HEXKUBOU MPUPO/IC.

BamHeﬁmHe KJIaCChbl U HOMCHKJIaTypa HeOpFaHquCKHX BCIICCTB.

10. ITepronnueckas cucteMa sneMeHToB. [lepuogndeckuii 3axon JI.1. Menneneena.
11. Bogopoa. CoenvHeHusi, CBOMCTBa, MOTyYEHUE, HAXOXKICHUE B TIPUPOJIE.

12. I'anorensl. CoeiMHEHNS, CBOMCTBA, MOJyYEHUE, HAX0KICHUE B PUPOJIE.

13. Kucnopon. CoenriHeHus1, CBOMCTBA, TOJTyYEHHUE, HAXO0XKIEHUE B TIPUPO/IE.

14. A3ot. CoenuHenus1, CBOMCTBA, MOJTYUYCHHE, HAXOKICHUE B IPUPOJIE.

15. Yrnepon. Coenunenus, CBOMCTBA, MOJYyYEHUE, HAXO0XKICHUE B IPUPOJIC.

16. O0uume corictBa MeTaiu10B. CIUIaBEI.

17. O6mue cBoiicTBa HemeTaiwioB. Kiaccuukanus coeTmHeHNUSI.

18. Jlantanou el ¥ akTUHOMIBI. CBOMCTBA, MOTyUYEHUE, HAXOXKICHUE B TIPUPOJIC.

Kputepumn onenku (B 6anax):

n

1

ITocTanoBka 1enu Jokiajga

3 - 11e71b YeTKO c(hOpMyTHpOBaHa U YO TUTEIHHO
000CHOBaHa;

2 - 11enb chopMyIHPOBaHa, HO He 000CHOBAHA;

1 - menb chopmynMpoBaHa HEYETKO;

0 - 11es1b He ChOPMYITMPOBAHA.

CooTBETCTBUE
cogep>xaHusa goknaga
3a8aBJIeHHON TemMe

3 - copep>xaHne AoKNlada COOTBETCTBYeT
3asBJIEHHON TeMe 1 B NMOJIHON Mepe eé
pacKpblBaeT;

2 - cogep>kaHue foknaga, 3a UCKJIIYeHneM
OTAe/IbHbIX MOMEHTOB, COOTBETCTBYET
3a8BJIEHHOWN TeMe 1 B NOJIHON Mepe eé
packpbIiBaeT;

1 - copepxaHue p[okfaga JNWb  HaCTUYHO
COOTBETCTBYET 3asBJIEHHON TEME

CTeneHb pacKkpbITUA
TeMbl:

3 — Tema pacKpbiTa MOJHOCTbIO; NpeAcTaB/ieH
000CHOBaHHbLIN 06BHEM MHGOPMaLNK; N3N0XKEHNE
MaTepuasa N0rm4yHo, AOCTYMHO;

2 — TeMa packpbiTa XOPOLLO, HO HE B MOJIHOM
o6bEmMe; MHpoOpMaLUn NpencTaBieHO
HeLO0CTaTO4YHO; B OTAE/IbHbIX C/ly4Yaax HapyLleHa
JIOrNKa B U3J10)KEHUW MaTepunana, He COBCEM
[OCTYMHO;

1 - packpblTa Manasg 4acTb TeMbl; MOUCK




NHopMaL K

OOCTYINHOCTb.

npoBenéH  MOBEPXHOCTHO; B

N3JI0OKEHNN MaTephnasla OTCYTCTBYET JIOIMMKa,

4 | Ucnons3oBanue
JIEMOHCTPAIIMOHHOTO
MaTtepuaia

HETOYHOCTH,

HCTPAMOTHO.

2- aBTOP MMPCACTAaBUII ,I[CMOHCTpaL[PIOHHLII;’I MaTCpHral U
IMPEKPACHO B HCEM OPUCHTHPOBAJICH
1 - ucnonp30Bajcs B JOKJIaac, XOpomo O(bOpMJ'IeH, HO €CTH

0 - mpencTaBlIeHHBIN 1EMOHCTPAIIMOHHBIN MaTepuai He
UCTIOJIb30BAJICS JOKIIAYMKOM MK ObLT 0(hOpMIIeH TII0XO,

5 | Bianenue HayYHbIM U
CHEIHaTbHBIM aNapaToM:

TEPMUHBI,

3 - moka3aHo BJIAACHHUEC CIICHUAJIBHBIM alliapaToM,;
2 - HCIIOJIb30BaHbI 06meHaquLIe U CIICUAJIBbHBIC

1 - mokazaHo BJIaACHHUC 0a30BEIM alrapaToM.

6 | KauecTtBO OTBETOB Ha
BOTIPOCHI

3 - oTBEYaeT Ha BONPOCHI;

2 - He MOKET OTBETUTh Ha OOJIBIIMHCTBO BOIIPOCOB;
1 - HE MOJKET YETKO OTBETUTH Ha BOITPOCHKHI;

0 - H& MOXXEeT OTBETUTb HX Ha OAWH BOMpPOC

7 | YeTKOCTH BBIBOJIOB:

2 - HEeYETKHE;

3 - MOJIHOCTBIO XapaKTEePHU3YIOT paboTy;

1- HMCIOTCA, HO HC JOKa3aHbI.

Hroro 6ayuios:

MaKCUMAaJIbHBIN 0aiut - 20

HH}II/IK&TOPLI JOCTHUIKCHUA
OIIK-2.2. I/ICHOHB3yeT OCHOBHBIC (I)I/IBI/IKO-XI/IMI/IIIGCKI/IC N XUMHYCCKUEC MCTOAbI aHalIu3a IJIdA

pa3zpaboTkw,

HCCIEAOBAaHUM W JKCHEPTU3BI

HCIOJIB3yCMOI'O ChIPbhA

MPOAYKIUH

Temamuka 2pynnoevix u/uinu uHOUBUOYANbHBIX NPOEKMOEB:

OOILIIECTBEHHOIO0 IMTAHUSI |

Tema 4. OKHCIUTEIBHO-BOCCTAHOBUTE/ILHbIE PEAKLIMH.
1. Kaxoii mporiecc Ha3bIBaeTCA AIEKTPOIUTHUECKON AUCCOIMALIUEH?
2. Uro Ha3BIBAIOT BOJOPOIHBIM U THIPOKCHIBHBIM MOKa3zaTeneM? KakoBbel WX 3HAYSHHUS B
HeNTpanbHOH, KMCIION U IIEN0YHO cpenax?
3. Kakwue 31eKTposuThl Ha3bIBatOTCS aM(poTepHbIMU? Kak MpouCcXouT UX TUCCOLUAITMs?
4. Kakas peakuus HazbiBaeTcs ruaponau3zom? Kakue conu noaseprarwrcs ruponnsy?
5. Kakwue conu moaseprawTcs HeOOpaTUMOMY THAPOITH3Y?

Kpurepun ounenku (B 0aj1ax):

bamner

Conepxanue

Crmaua oTuera

5 0ay10B

Hcnonb3yetcs bakTHueckas
uHpopmanus. Mnaen  MOAHOCTBIO
omucaHbl M  packpbITbl. Pabora
BKJIIOUaeT B ce0s 3 yMO3aKJIIOUeHus
(unu Oosee), MOyYEHHbIE HA OCHOBE
MPOBEJICHHBIX UCCJICIOBAHUM.

BeicTynnenne  noru4Ho
[IpencraBnenue
IOJArOTOBJIIEHO,  MaHepa  W3JI0KCHMS
MaTepuaga  yOEPKHUBAET BHUMAaHUE
aynuTopuu. Peub yeTkas, MCIONB3YIOTCS
TCPMUHOJIOTUSA 10 TEMC.

BBICTPOEHO.
uH(popManun

3 0anaa

Hcnonb3yetcs baxTHueckas
undopmarnus. Mnen onmvucaHbl mOYTH
noJgHOCThI0. Pabora BKIIOWaeT B
ce0s He MeHee 3-X yMO3aKJIIOUeHUH,
MOJTyYEHHBIX Ha OCHOBE
IMPOBCACHHBIX I/ICCJ'Ie}IOBaHI/Iﬁ

[IpencraBnenue OTHOCHUTEIBHO
HHTEPECHO, MPUCYTCTBYIOT JIOTMYECKHUE
nepexobl, MaHepa W3JI0KEHUS
Marepuaia 00BIYHO YIEPKUBACT
BHUMAaHHE ayJUTOpUU. TEpMUHOJIOTHS HE
BCET/Ia BEPHO MHTEPIPETHPYETCS

1,5 6anaa

WNudopmanus — mo OGoiblneil yacTu

BI:ICTyHJIeHI/Ie HC BCeraa JJOTNYHO,




dakTrueckas. Maenm — ommcaHbl He
MOJHOCTBIO. YMO3aKIIOYECHUSI €CTh,
HO OHU HE3HAYHUTEJIbHBIE.

NpUBJIEKAET  BHUMAHUE  AyJAUTOPUHU
00JIbIIYI0 YacTh BpeMeHH. TepMHUHBI IO
TEME UCMOJIb3YKTCS PEIKO

0 6aa10B

Nudopmanus HE HOCHUT
dakTuyeckoro  xapakrepa. Mneu
HOCAT (parMEHTApHBIA  XapakTep.
VYMO3aKIi0ueHUSI HE OTHOCITCI K
TeMaTUKE HCCIICIOBATEIIbCKOM
paboThI

Wznoxxenue warepuaiia pacKpbIBaeTcs

HCJIOTMYHO, BHUMAaHHUC ayauTopun
OTCYTCTBYCT, TCPMHUHBI II0 TEME HEC
HCIIOJIB3YIOTCA




METOANUYECKHUE MATEPHUAJIBI, XAPAKTEPU3YIOIIUE OTAIIbI
®OPMUPOBAHMS KOMIIETEHIIUM BO BPEMSI ITIPOBEJIEHUS
MPOMEXYTOYHOM ATTECTAIIUA

CTpyKTypa 3K3aMEeHALIHOHHOT0 OMJ1€TA/3a4eTHOI0 3aIaHUS

IK3ameHayuoHHvLIL Ouem

Haumenosanue ouenounozo cpeocmea Maxcumanvnoe
Koniuuecmeo 0aioe
Bonpoc 1. JlaTb XapakTepHUCTUKY dJIEMEHTA XJIOpa: MOJIOKEHUE 8

B MIEPUOANYECKON CHCTeMe, CTPOCHHE IEKTPOHHON 000JI0UKHI
aToMa, pacrpe/iesieHue JIEKTPOHOB 10 KBAaHTOBBIM sIYCHKaM,
yKa3aTh BaJCHTHBIC AJIEKTPOHBI, CBOMCTBA OKCHUJIOB U

THJIPOKCHJIOB.

Bonpoc 2. Xumnueckue cBs3u. [lepeuncnure BusI 8
XUMHUYECKUX CBsI3eil. OXapakTepru3ynTe BOJOPOIHYIO CBS3b.

3aoaua 1. 3anummre ypaBHEHUS TUAPOIU3a GTOpUIA LIE3Ns, 8

cyns(arta XpoMa, HUTpaTa Oapusi, XJI0pHaa Kajusl.
Onpenenute pH cpensl peakiym.
3aoaua 2. OKUCIHTEITLHO-BOCCTAHOBUTEIIHHBIC PEAKIIUH. 8
3aKOHUYUTE PEaKIIUH, OTIPEACTUTE OKUCITUTETh U
BOCCTaHOBUTEJb, €CITH 3TO BO3MOXKHO.
CO2+02—
HF+12—
Al+H20—
Hg+HNO3 (pa36.)—
3aoaua 3. Onpenenuth MOJSIpHYIO KOHIEHTpamuio 20%-HOoro 8
pacTBopa GochopHOI KUCIOTHI C TUIOTHOCTHIO 1,1 1/™Mi1.

3aganns, BKJIIOYaeMble B DK3aMeHAITHOHHBIH OHJIeT

Tunoeoii nepeuensv 60nPoCco8 K IKIAMEHY:

1. Jath XapaKkTepUCTHKY OJJEMEHTa XJi0pa: TOJOXKEHHE B MEepPHOJUYECKONH CHCTEME,
CTPOEHHE JIEKTPOHHOI 000JI0YKM aToma, paclpeieeHHe IEKTPOHOB 0 KBAHTOBBIM sUEHKAM,
yKa3aTh BaJICHTHBIE SJIEKTPOHBI.

2. [laTb XapaKTEpHUCTUKY 3JIEMEHTa KpeMHus: TOJ0KEHUE B MEPUOJIUNUECKON CHCTEME,
CTpPOCHHE DJEKTPOHHOW OOOJOYKM aTroma, pachpeleleHHe SJIEKTPOHOB MO KBAaHTOBBIM
sgyeiikaM, yKa3aTbh BaJICHTHBIE AJIEKTPOHBI.

3. JlaTb XapakTepUCTUKy OJJIEMEHTa CeleHa: TOJIOKEHHEe B TEPUOAMYECKON CHUCTEeMe,
CTPOEHHE JIEKTPOHHOI 000JI0YKM aToma, paclpeieeHHe IEKTPOHOB 0 KBAHTOBBIM sUEHKAM,
yKa3aTh BaJCHTHBIE SJIEKTPOHBI.

4. JlaTb XapaKTEpUCTUKY O3JEMEHTa Kalbyus: TOJOXKEHUE B NEPUOAMYECKON CHUCTEME,
CTPOEHHE JIEKTPOHHOI 000J0YKM aToMa, paclpeieleHHe HIEKTPOHOB M0 KBAHTOBBIM sUEHKaM,
yKa3aTb BaJIEHTHbBIE 3JIEKTPOHBI.

5. JlaTb XapaKTepUCTHKY DJEMEHTa Cepbl: TOJOXKEHHEe B TNEPUOJAUYECKON cHcTeMe,
CTPOEHME JIEKTPOHHOIN 000JI0YKM aToma, paclpe/ieeHHe IEKTPOHOB M0 KBAHTOBBIM sUEHKAM,
yKa3aTh BaJICHTHBIE SJIEKTPOHBI.

6. JlaTb XapaKTEpUCTHKY 3JIEMEHTa MapeaHya: TIOJNO0XKEHHE B IEPUOJNYECKOM cHCcTeMe,
CTPOEHHE JIEKTPOHHOI 000J0YKM aToMa, paclpeieleHHe HIEKTPOHOB M0 KBAHTOBBIM sUEHKaM,
yKa3aTb BaJIEHTHbBIE 3JIEKTPOHBI.




7. JlaThb XapakTepHCTHUKY OSJE€MEHTa Meou: TOJOXKEHHE B IEPUOJANYECKON CcHcTeMe,
CTPOEHHE JIEKTPOHHOI 000J0YKM aToma, pacrpe/ieJeHHe IEKTPOHOB M0 KBAHTOBBIM sUEHKaM,
yKa3aTb BaJICHTHBIE DJIEKTPOHBI.

8. JlaTb XapakTepUCTHKy »3JIEMEHTa UUHKA: TOJIO)KEHHE B TEPUOAUYECKOW CHUCTEME,
CTPOEHHE JIEKTPOHHOI 000JI0YKM aToMa, paclpe/ieJIeHHe IEKTPOHOB M0 KBAaHTOBBIM slUEHKAM,
yKa3aTb BaJICHTHBIE 2JICKTPOHBI.

9. JlaTh XapakTepHCTHKY 3JIEMEHTa MUMAHA: TOJ0KEHUE B IMEPHOJAYECKON CHCTEME,
CTPOEHHUE HIEKTPOHHOH 000JIOUKH aToMa, paclpeielieHue IEKTPOHOB MO KBAaHTOBBIM siueiKaMm,
YKa3aTb BAJICHTHBIC 3JICKTPOHBEI.

10. JlaTh XapakTepUCTHKY SJIEMEHTa 8aAHAOUSA: TOJOXKEHHE B MEPUOIMYECKON CHCTEME,
CTPOEHHE FIEKTPOHHON 000JIOUKH aToMa, paclpe/ielieHne IEKTPOHOB MO KBAaHTOBBIM siueiKam,
YKa3aTb BAJICHTHBIC 3JICKTPOHBI.

11. JlaTh XapaKkTepUCTUKY 3JIEMEHTA MblUbAKA: TIOJOXKEHUE B IEPUOAMYECKON CHCTEME,
CTPOEHHE JIEKTPOHHOI 000JI0YKM aToma, paclpeieIeHHe IEKTPOHOB M0 KBAHTOBBIM sUEHKAM,
yKa3aTh BaJICHTHBIE 3JIEKTPOHBI.

12. latb XapaKTEpUCTHKY D3JIEMEHTa xpoma: TIOJOXKEHHE B NEPUOAMYECKON cHCTEME,
CTPOEHHE HIEKTPOHHON 000JIOUKH aToMa, paclpe/ie]ieHne IEKTPOHOB MO0 KBAaHTOBBIM siueiKam,
YKa3aTb BAJICHTHBIC 3JICKTPOHEI.

13. JlaTh XapakTepUCTUKY OJJIEMEHTa cepeOpa: TOJOXKEHUE B IEPUOAMYECKON cucreme,
CTPOEHHE JIEKTPOHHOI 000JI0YKM aToma, paclpeieIeHHe IEKTPOHOB 0 KBAHTOBBIM sYEHKaM,
yKa3aTb BaJICHTHBIE 3JIEKTPOHBI.

14. JlaTh XapakTepUCTUKy OJJIEMEHTAa Opoma: TIONO0XXEHHE B MEPUOIUYECKON CHCTEME,
CTPOEHHE FIEKTPOHHON 000JIOUKH aToMa, paclpe/ielieHne IEKTPOHOB MO KBAaHTOBBIM siueiKam,
YKa3aTb BAJICHTHBIC 3JICKTPOHBI.

15. JlaTh XapakTEepUCTHKY 3JIEMEHTA anioMuHus: TMOJOXKEHHE B MEPHUOIMUYECKON CcHCTEMe,
CTPOEHME JIEKTPOHHOI 000JI0YKM aToma, paclpeieIeHHe IEKTPOHOB M0 KBAHTOBBIM sUEHKAM,
yKa3aTh BaJICHTHBIE 3JIEKTPOHBI.

16. latb XapaKTEpUCTHKY DJJEMEHTAa MacHus: TIOJO0XKEHHE B MEPUOIUYECKON CHCTEME,
CTPOEHHE HIEKTPOHHON 000JIOUKH aToMa, paclpe/ie]ieHne IEKTPOHOB MO0 KBAaHTOBBIM siueiKam,
YKa3aTb BAJICHTHBIC 3JICKTPOHEI.

17. JlaTh XapakTEepUCTHKY DJE€MEHTa Oapus: TOJO0XKEHHE B MEPUOJUYECKOM cucreme,
CTPOEHHE JIEKTPOHHOIN 000JI0YKM aToma, paclpe/ieIeHHe IEKTPOHOB MO0 KBAHTOBBIM sYEHKAM,
yKa3aTb BaJICHTHBIE 3JIEKTPOHBI.

18. latb XapaKTEpUCTHKY DJJEMEHTa Kaiaus: TOJO0XKEHHE B MEpPUOAUYECKON CHCTEME,
CTPOEHHE FIIEKTPOHHON 000JIOUKH aToMa, paclpe/ie]ieHne IEKTPOHOB MO KBAaHTOBBIM siueiiKam,
YKa3aTb BAJICHTHBIC 3JICKTPOHBI.

19. JlaTh XapakTepUCTUKY O3JEMEHTa Hampus: TOJOXKEHHE B MNEpUOJUYECKON cucreme,
CTPOEHME JIEKTPOHHOI 000JI0YKM aToma, paclpeieIeHHe IEKTPOHOB M0 KBAHTOBBIM sUEHKAM,
yKa3aTh BaJICHTHBIE 3JIEKTPOHBI.

20. latb XapaKTEpUCTHKY OJJIEMEHTAa ofcesie3d: TOJIOKEHHE B IEPUOJUYECKON CHUCTEME,
CTPOEHHE HIEKTPOHHON 000JIOUKH aToMa, paclpe/ie]ieHne IEKTPOHOB MO0 KBAaHTOBBIM siueiKam,
YKa3aTb BAJICHTHBIC 3JICKTPOHBI.

21. laTb XapakTEpPUCTHKY 3JIEMEHTA GucMyma: TOJO0XKEHHE B MNEPUOJIUYECKOM cucreme,
CTPOEHHE JIEKTPOHHOIN 000JI0YKM aToma, paclpe/ieIeHHe IEKTPOHOB MO0 KBAHTOBBIM sYEHKAM,
yKa3aTh BaJICHTHBIE 3JIEKTPOHBI.

22. laTb XapakTEpUCTUKY DJJIEMEHTa pmymu: TOJOKEHUE B MEPUOIUYECKON CHCTEME,
CTPOEHHE HIEKTPOHHON 000JIOUKH aToMa, paclpe/ie]ieHne IEKTPOHOB MO0 KBAaHTOBBIM siueiKam,
YKa3aTb BAJICHTHBIC 3JICKTPOHEI.

23. JlaTh XapaKTEpUCTUKY 3JEMEHTa 1i00da: MOJI0KEHUE B IEPUOTUUECKON CUCTEME, CTPOEHHE
AJIEKTPOHHOM O00OJIOYKM aToMa, paclpe/esieHHe JIEKTPOHOB MO KBAHTOBBIM sUEHKaM, YKa3aTb
BaJICHTHBIE 3JIEKTPOHBI.



24. Jlatb XapaKTEpUCTHKY DJJEMEHTA 0706a: TIOJO0XKEHHE B IEPUOAUYECKONH CHCTEME,
CTPOEHHE JIEKTPOHHOI 000J0YKM aToma, pacrpe/ieJeHHe IEKTPOHOB M0 KBAHTOBBIM sUEHKaM,
yKa3aTb BaJICHTHBIE DJIEKTPOHBI.

25.]laTh XapakTEpUCTUKY DJIEMEHTA a30ma: IOJIOKEHUE B NEPUOJNYECKON CHCTEME,
CTPOEHHE JJIEKTPOHHONH OO0OJOYKH aToMa, paclpelesieHHe JJIEKTPOHOB MO KBAaHTOBBIM
syeiikaM, yKa3aTh BaJICHTHBIE AJIEKTPOHBI.

26. OcHOBHBIE KJIACCHl HEOPTaHWYECKUX COCIUHEHMI: OIpeAeseHHs, HOMEHKIaTypa u
B3alMOCBA3b. [loHATHE cTENEeHN OKUCIIEHUS U COCTaBieHHE (OPMYJ OKCUAOB, TUAPOKCUIOB U
coJen.

27. Oxcunpl: kinaccuuKanys, HOMEHKIATypa, CIOCOObI MOTy4YeHHs U cBoicTBa. KucnoTHbie
Y OCHOBHBIE CBOMCTBA. AM(OTEPHOCTD.

28. KuciaoTHO-OCHOBHBIN XapaKTEP OKCUIOB. Y CTAHOBJIECHUE XAPAaKTepa OKCHJIOB B
3aBHCHUMOCTH OT TOJIOKEHUS DJIEMEHTA B IEPUOJUYECKON CUCTEME U OT CTENIEHU OKHUCIICHMS
JJIEMEHTA.

29. I'mapoKcuabl: KUCIOTH M ocHOBaHMs. Kiaccuukaius, HOMEHKIATypa, ClIocOObI
ITOJIyYEHUS U CBOMCTBA.

30. Comnu: knaccudukanys, HOMEHKJIATypa, CIOcOObI MOMyYeHHUS U CBOUCTBA.

31. Ilepuoanueckas cucrema .M. MenaeneeBa, nepuondeckuii 3akoH. XapakTep
M3MEHEHUS pPaJlyca aTOMOB, YHEPIMM HOHU3ALUH, CPOJICTBA K MJIEKTPOHY, OTHOCUTEIBHON
ANIEKTPOOTPULIATEIHLHOCTH M XUMUYECKHX CBOIMCTB 3JIEMEHTOB IO IPyIIaM U repruojam
NEPUOANYECKON CUCTEMBI.

32. CKOpOCTh XMMHUYECKHX Peakuil. 3aKoH aercTBus Macc. KoHcTanTa ckopoct. @akTopsl,
BIIUSIOLINE Ha CKOPOCTh PEAKIINH.

33. Xumuueckoe paBHoBecue. KoHcTaHTa XUMUYECKOTo paBHOBecHs U sHeprus [ nb6bca, ux
B3aMMOCBA3b. HanpasieHne mpoTekaHuss XMMUUECKUX PEAKIINM.

34. O0mas XxapakTepUCTHKA PacTBOPOB. OTINYMS paCTBOPOB OT MEXaHUYECKUX CMECEH.
du3nvecKre U XMMUUYECKHUE MTPOLECCH IPU PACTBOPEHUH.

35. DNEeKTPOIUTHIECKAsT TUCCOTHAITUS. DIEKTPOIUTHI. [[OHITHE O CHIIBHBIX U C1a0BIX
anekTponauTax. CTeneHp AUCCOLHUAMM U €€ 3aBUCUMOCTD OT KOHIIEHTPALMU JIEKTPOJINTA.
Koncranra aguccomuanuy.

36. DnexTponuTHuecKas aucconuanus Boabsl. oHHOE npon3BeneHue Boibl. BogopoaHblii
nokasareinb. Pacder pH BOAHBIX pacTBOPOB KHUCIOT U OCHOBAHUM.

37. Onpenenenue pH pactBopoB. Baxkneitmue nnaukaropsl. [Ipeacrasnenue o 6yhepHbix
pacTBopax.

38. I'maponus coneil. Peakuust cpenbl B pacTBOpax pa3iIndHbIX COJIEH. 3allUCh YPaBHEHUN
THIPOJIU3a.

39. CoBMecTHBII THIPOIN3 ABYX Ccojel. BiusHue npucyTcTBys KUCIOT, OCHOBaHUMN U
JPYTUX COJIel Ha paBHOBECHE THJIPOJIU3a.

40. Koncranra ruaponunza. CreneHb THAPOIN3a U €€ 3aBUCUMOCTb OT IPUPOJBL,
KOHIEHTpAIMU COJIM U OT TeMreparypsl. Pacuer pH runponusa.

41. Turnbel XUMHYECKHX peakiuil. Peakiium oOMeHa B pacTBOpax 3J€KTPOJIUTOB.

42. OKHACIUTENBHO-BOCCTAHOBUTENBHBIE peakiuu. [[oHATHE OKUCINUTENS U BOCCTAHOBUTENS,
IIPOLIECCOB OKUCIIEHHSI U BOCCTAHOBJIEHUS. Ba)kHele OKUCIUTENN U BOCCTAHOBUTEH.

43. Tunbsl OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA: ONPEACIICHNS U IPUMEPBI.

44. Metozibl pacCTaHOBKU KO3((PHUIIMEHTOB B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUSX.

45. KommiekcHble coemuHeHus1. CTpOCHUE KOMIUIEKCHBIX COEMHEHUN:
KOMILJIEKCO0Opa30BaTeb, JIUTaH Ibl, BHEIIHSS U BHYTPEHHSS CEPHI.

46. O6mias xapakTepucTHka 35eMeHToB | rpynmnsl nepuonnyeckoit cucremsl 1. U.
Menneneena

47. O6mas xapakrepuctuka snemeHToB Il rpynmnel nepuoguueckoi cucrems! . 1.
Menneneena



48. Obu1ast xapakTepucTHKa 31eMeHToB VI rpymnisl nepuoandeckoit cuctemst J1. 1.
Menneneena

49. Oburas xapakrepucTtrka neMeHToB VII rpynmnsl nepuoauueckoii cucrems . 1.
Menneneena

50. O0mas xapakrtepuctuka siemeHToB VIII rpynmsr Ilepuonmueckoit cucremsr [l .
Menneneena.

51.JlaTb XapakTEpUCTHKY DJJIEMEHTa 0706a: TIOJO0XEHHE B MEPHUOAUYECKONH CHCTEME,
CTPOEHHE JIEKTPOHHOI 000J0YKM aToma, pacrpe/iejieHHe AIEKTPOHOB M0 KBAaHTOBBIM sUEHKaM,
yKa3aTb BaJCHTHBIE 2JICKTPOHBI.

52.]JlaTh XapakTEpUCTUKY OHJIEMEHTA a30mad: TOJOXKEHUE B IMEPUOJUYECKON CHCTEME,
CTPOEHHE »JJIEKTPOHHONH OO0OJOYKH aTOMa, paclpelesieHHe JJIEKTPOHOB MO KBAaHTOBBIM
syeiikaM, yKa3aTh BaJICHTHBIE AJIEKTPOHBI.

53. OcHOBHBIE KJIACChl HEOPraHWYECKUX COEAMHEHUM: OIpENeTIeHHs, HOMEHKJIAaTypa H
B3alMOCBA3b. [loHATHE cTENEeHN OKUCIIEHUS M COCTaBi€HHE (OPMYJ OKCUAOB, TUAPOKCUAOB U
COJIEH.

54. Oxcuppl: KIaccupuKanms, HOMEHKJIATypa, ClIOCOOBI MOTy4YeHus: U cBoMcTBa. KucioTHbIe
Y OCHOBHBIE CBOMCTBA. AM(OTEPHOCTD.

55. KucnotHo-oCHOBHBIN XapaKTep OKCHJIOB. Y CTAHOBJICHHE XapaKTepa OKCUIOB B
3aBHCHUMOCTH OT TOJIOKEHUS 3JIEMEHTA B IEPUOJUYECKON CUCTEME U OT CTENIEHU OKHUCIICHMUS
JJIEMEHTA.

56.'uapokcupl: KUCIOTHL W OcHOBaHMA. Kiaccugukanus, HOMEHKIATypa, CHOCOOBI
MTOJIyYEHUS U CBOMCTBA.

57.]JlaTh XapakTEpUCTHKY 3JIEMEHTA alIOMUHUA: TIOJOKEHUE B NEPUOJHYECKOM CHCTEME,
CTPOEHHE JIEKTPOHHOI 000J0YKM aToma, paclpe/ieJIeHHe AIEKTPOHOB M0 KBAHTOBBIM sUEHKaM,
yKa3aTb BaJICHTHBIE DJICKTPOHBI.

58. JlaTh XapakTepUCTUKY »dJEMEHTa MdacHus: TOJOKEHUE B NEPUOJIMYECKON CHCTEME,
CTPOEHHUE AJIEKTPOHHON 00O0JIOUKH aToMa, paclpe/ie]ieHue IEKTPOHOB MO KBAaHTOBBIM siueiKam,
yKa3aTb BaJICHTHbBIE 3JIEKTPOHBI.

59.JlaThb XapaKTepUCTHKY D3JEMEHTa Oapus: TOJO0XKEHUE B NEPUOJUYECKOM cHucTeMme,
CTPOEHHE JIEKTPOHHOI 000J0YKM aToma, paclpe/ieJieHHe JIEKTPOHOB M0 KBAHTOBBIM sUEHKaM,
yKa3aTb BaJICHTHBIE DJIEKTPOHBI.

60. [lath xapakTepUCTHKy »dJEMEHTa Kaiusd: TOJIOKEHHUE B MEPUOJIUYECKON CHCTEME,
CTPOEHHE AIIEKTPOHHOH 000JIOUKH aToMa, paclpe/ie]ieHue IEKTPOHOB MO KBAaHTOBBIM siueiKam,
yKa3aTb BaJICHTHbBIE 3JIEKTPOHBI.

61. Jlatb XapakTEpUCTUKY DJIEMEHTA Hampus: TOJIOKEHUE B IEPUOJUYECKONH CHCTEME,
CTPOEHHE JIEKTPOHHOI 000J0YKM aToMa, paclpe/ieJIeHHe AIEKTPOHOB M0 KBAHTOBBIM sUEHKaM,
yKa3aTb BaJICHTHBIE DJICKTPOHBI.

62. JlaTh XapakTEpUCTHUKY DIJIEMEHTa J#cene3a: TOJIOKEHUE B TNEPUOJHYECKOM CHUCTEME,
CTPOEHHE AIIEKTPOHHOH 000JIOUKH aToMa, paclpe/ie]ieHue IEKTPOHOB MO KBAaHTOBBIM siueiKam,
yKa3aTb BaJICHTHbBIE 3JIEKTPOHBI.

63. [laTh XapaKTEepUCTUKY DJIEMEHTa 6ucMyma: TOJNO0XKEHHE B NEPUOJUUYECKON CHUCTEME,
CTPOEHHE JIEKTPOHHOI 000J0YKM aToma, paclpe/ieJieHHe JIEKTPOHOB M0 KBAHTOBBIM sUEHKaM,
yKa3aTb BaJICHTHBIE DJIEKTPOHBI.

64. JlaTh XapaKTEpHCTUKY JJIEMEHTA KAJbIMS: TOJIO)KEHHE B MEPUOAUYECKON CHCTEME,
CTPOEHHE AIIEKTPOHHOH 000JIOUKH aToMa, paclpe/ie]ieHue IEKTPOHOB MO KBAaHTOBBIM siueiKam,
yKa3aTb BaJICHTHbBIE 3JIEKTPOHBI.

65. JlaTb XapaKTEpUCTHUKY 3JIEMEHTA CEPHI: MOJOKEHUE B IEPUOINIECKON CUCTEME, CTPOECHUE
AJIEKTPOHHON O00OJIOYKM aToMma, paclpesesieHHe AJIEKTPOHOB MO KBAHTOBBIM silUE€HKaM, YKa3aTb
BaJICHTHBIE 3JICKTPOHBI.

66. JlaTh XapaKTEpUCTUKY 3JEMEHTA MApraHila: MOJOXKEHHWE B MEPUOANYECKONW CHUCTEME,
CTPOEHHE AIIEKTPOHHOH 000JIOUKH aToMa, paclpe/ie]ieHue IEKTPOHOB MO KBAaHTOBBIM siueiKam,
yKa3aTb BaJICHTHbBIE 3JIEKTPOHBI.



67. Ilepuognueckas cuctema /[.11. Menneneesa, nepuoauyeckuii 3akoH. Xapakrep
M3MEHEHUS paJinyca aTOMOB, SJHEPIMM MOHHU3ALUH, CPOJCTBA K 3JIEKTPOHY, OTHOCUTEIbHOMN
JJIEKTPOOTPULIATENIBHOCTU U XMMUYECKUX CBOMCTB 3JIEMEHTOB I10 TpyIIaM U epruoaam
MEPUOTUYECKON CUCTEMBI.

68. CKOpOCTh XMMHUYECKUX peakluid. 3aKoH AeiicTBus Macc. KoHcTanTa ckopocT. PakTopsl,
BIIMSIOIINE HA CKOPOCTh PEAKIIUN.

69. Xumndeckoe paBHoBecue. KoHCTaHTa XUMHUYECKOTO paBHOBECHs U 3Heprus [ udoca, ux
B3aUMOCBs3b. HanpasiieHre npoTekaHnss XUMUYECKUX PEaKIIUM.

70. O011as xapakTepuCTUKa pacTBOPOB. OTIINYMS PACTBOPOB OT MEXAHUYECKUX CMECEi.
Puznyeckre 1 XUMHYECKHE MPOLECCHI P PACTBOPEHHH.

71. OnekTponuTuyeckas Iucconanusi. ONeKTpoauTsl. I[loHATHE O CHUIBHBIX M CcHabbIX
anekTpoauTax. CTeneHp AUCCOLMALMM M €€ 3aBUCUMOCTh OT KOHIICHTPALlMH 3JIEKTPOJIUTA.
KoHcTanTa qucconumanum.

72. Turbl XUMHYECKUX peakiuii. Peakiiun oOMeHa B pacTBOpax JICKTPOIUTOB.

Tunoeguie pacuemno-anaiumuuecKue 3a0anua/3aoauu:

1. Hanumure cTpykTypHYy10 (rpadudeckyro) GopMyiy COeTUHEHUI:
Al(OH);, HNO;,
A12(SO4)3, Ca3(PO4)2
Ca(OH)z, BF3
Ca(OH),, H>SO,
CaSO4, H4P207
CaSO,, SOCl,
CO(OH)2; HzSO4
CO,, HsSi1
CSF, HzSO4
HNO;, LiOH
N:Os, P,Os
NaZSO3, KHSO4
Na;PO,, Al(OH);
NaHCO3, Na3PO4
Zn(OH),, HNO,

2. PaccraBnTe KO3(1)(1)I/IHI/I€HTI>I B NPHUBCACHHBIX HHKC CXEMaAX XHUMHYCCKUX peaKuMﬁ,
OIIPECACIIUTEC TUIT PCAKIINH.
Ag+S—>AgZS
AgBr—Ag+Br,
AgCl—-Ag+Cl,
A1+C12—>A1C13
A1+F€203—>A1203+Fe
Al+Oz—>Alzo3
Al+S—>A1283
Ba+HC1—>BaC12+H2
BaCO3—>BaO+C02
BaO+HzO—>Ba(OH)2
C+CO,—CO
C+H2—>CH4
C+Na2SO4—>C02+NaZS
C+0,—CO,
C2H4+02—>C02+H20
C4H]0+Oz—>C02+H20



Ca+Cl,—CaCl,
Cat+0,—Ca0O
CaCO3—>C30+C02
CH4+02—>C02+H20
CH5N+02—>C02+H20+N2
CO+H2—)CH4+H20
CO+02—>C02
C02+H20—)H2CO3
COr*Mg—MgO+C
Cu(NO3)2—)CUO+N02+Oz
Cu+0,—CuO
Cut+S—CuS
CuCl,+Al—AICLI+Cu
CuOH—Cu,0+H,0
CuSO4+Fe—FeSO4+Cu
Fe(OH)2+HC1—>FeC12+H20
FC(OH)3+HC1—>FCC13+H20
FG(OH)3—)F6203+H20
Fe+Cl,—FeCls
Fe+CuSO4—Cut+FeSO4
Fe+HCl—FeCl,+H,
Fe+S—FeS
FeCl;+NaOH—Fe(OH);+NaCl
H2+N2—)NH3
H2+Oz—>H20
H2C03—>H20+C02
H20+Na—>NaOH+H2
H20—>H2+Oz
H202—>H20+02
HQS+02—)S+H20
HzS+Oz—>SOz+HzO
HBr—Br,+H,
Hg+0,—HgO
Hg+S—HgS
HI—>12+H2
K+S—>Kzs
KBI""C12—>BI'2+KC1
KCIO;—KCI+0O,
Li+O,—LiO
Li+S—Li,S
Mg+CO,—»MgO+C
Mg+HCl—-MgCl,+H,
Mg+0,—MgO
MgCOs;—MgO+CO,
MHO 2+H2—>H20+M1’1
N2+Oz—>NO
Na+Cl,—NaCl
Na+H,0—NaOH+H,
Na+S—Na,S
Na,SO,+BaCl,—»NaCl+BaSO,
NaNO3—>NaN02+Oz
NH3+Mg—)Mg3N+H2



NH3—>N2+H2
NH4N02—>N2+H20
NH4NO3—>N2+ 02+H20
NO+02—)N02
NO,+Mg—MgO+N,
NO>»+S0O,—S0O;+NO
P+C1—>PC13
P+HNO3—>H3PO4+N02+H20
P+Oz—>P205
P+S—>P285
Si+H28—>SiSz+H2
Si+02—>SiOz
SiO,+C—-Si+CO
SnO,+C—CO,+Sn
ZH+HC1—>ZHC 12+H2
Zn+0,—Zn0O

IToka3zaTenu u KPUTECPHUHU OCHUBAHUA TNVIAHUPYEMBIX PpE3yJIbTAaTOB 0CBOCHUSA
KOMHeTeHI[I/Iﬁ H pe3yabTaToB Oﬁy‘-leHI/Iﬂ, IIKAaJ1a OI€eHUBaHUA

HNupuxatop Yposens
[Ikana oneHNBaHUA @opmupyemsie TOCTHKEHU S Kpurepuu OCBOEHUS
KOMITeTeHI[UH OllEHHBAHUS N
KOMITeTeHI[HH KOMIEeTeHIH
OIIK-2. Cnocoben OIIK-2.2. 3HaeT BepHO U B [IpoaBuHYTHIHA
MIPUMEHS T [Mpumenser ITOJTHOM O0BeMe:
OCHOBHBIE 3aKOHBI OCHOBHEIC OCHOBBI
U METOJbI ¢usmKo- W EEN S
UCCIICIOBAHUH XAMUYCCKHE U | XUMHYCCKUX,
€CTECCTBECHHBIX XUMHNUYECCKUC (I)I/I3I/IKO-
HayK Ij1d METOAbI XUMHUYCCKUX U
pereHns 3a1a4 aHanmm3a Ut | OMOJIOTHYECKUX
npodeccuoHaIbHO pa3paboTKu, | METOIOB IS
1 IesSATeThbHOCTH HCCIICIOBAaHUH | MHCTPYMEHTAIBHO
W OKCIIEPTU3bl | ¥ OLIEHKH
MPOAYKIIUU moKasarteJei
OOIIIECTBEHHOT | KauecTBa U
O MUTAaHUA U | OE30MACHOCTH
UCTIONB3YEMOT | TPOIYKIIUU
85— O CBIPBs
100 «OTIIHYHOY/ YMeeT BEpHO U B
6amro «3aYTCHO» ITOJTHOM O0BeMe:
B MIPOBOIUTH
CTaHJIAPTHHIE
HCIBITAaHUH IO
OIpEIeICHUIO
rokaszaresiei
¢uznKo-
MEXaHHYECKUX U
¢$usnko-
XAMHAYECKAX
CBOMCTB
HCTOIB3YEMOT0
CBIPbS,
oy padbpukaToB
Y TOTOBOM
MIPOAYKITUHI
MTUTaHUS
70 — «XOPOIIOY»/ OIIK-2. Cnocoben OIIK-2.2. 3Haer ¢ IToBbImIeHHBIIH




MPUMCHSTh ITpumensier HE3HAYUTEIIbHBIM
OCHOBHBIE 3aKOHBI OCHOBHEIC 1 3aMCUYaHHSAMHU:
1 METOJBI ¢$usnKo- OCHOBBI
HCCIICIOBAaHUH XAUMUAYCCKHE U | (DU3UYCCKUX,
€CTECTBEHHBIX XUMHYCCKHE | XUMHYCCKUX,
HayK JJIs METOIBI ¢du3mKo-
peuieHus 3anau aHaM3a JUisl | XUMHYECKUX U
npodeccuoHaIbHO pa3paboTku, OMOJIOTHIECKHIX
H 1eATeIIbHOCTH HMCCIIEIOBAHUHN | METOJOB JUIS
M 3KCIIEPTU3Hl | MHCTPYMEHTAIBHO
POIYKIH ¥ OLIEHKH
OOIIIECTBEHHOT | MOKa3aTelneit
O MIMTAaHUSA M | KayecTBa U
HCIONBb3yeMOr | 0e30macHOCTH
O CBHIPbsI TIPOAYKITUH
84 Ymeer ¢
6amro «3aUTCHO HE3HAYUTEIEHBIM
B 1 3aMCYaHHUSAMHU:
MIPOBOJUTH
CTaHIIApTHBIC
HUCTBITAaHUU TIO
ONPE/ICIICHUIO
IoKa3aresnei
¢bu3mKo-
MEXaHUYECKUX U
¢$uznKo-
XAUMHAYECCKHAX
CBOMCTB
HCIIOJIb3YEMOTO
CBIPBS,
oy habpukaToB
U TOTOBOU
TIPOAYKITUHI
MTUTAHUS
50— «ynoBierBoputensHoy/ | OIIK-2. Cnocoben OIIK-2.2. 3HaeT Ha 6a30BOM Bba3zoBsiii
69 «3aUTEHOY MPUMEHATh ITpumenser YPOBHE, C
6anno OCHOBHBIE 3aKOHBI OCHOBHbIE OIIUOKAMU:

B 1 METOJBI ¢$usnKo- OCHOBBI
HCCTIeIOBAaHUH XAUMAYEeCKHE U | (PU3UUECKHUX,
€CTECTBEHHBIX XUMHYECKHE | XUMHYECKUX,

HAYK JUIS METOIBI ¢$uznKo-
peuieHus 3aga4 aHaimM3a JUIsl | XUMHYECKUX U
MPOECCHOHANLHO | pa3paboTKy, OHMOJIOTUIECKUX
1 AesITeNbHOCTH HCCIENOBAaHUN | METOJIOB ISt
M 3KCIEPTU3bl | MHCTPYMEHTAIBHO
POIYKLUH 1 OLIEHKH
0O0IIIECTBEHHOT | IMOKa3aTeinen
O MMTAaHWUSA M | KadecTBa U
HCTONB3yeMor | 0e30macHOCTH
0 CBIPbsI MPOAYKIIUH
Ywmeer Ha

0a30BOM ypOBHE,
C OIIMOKaMU:
TIPOBOIUTH
CTaHIIapTHBIE
HCHOBITAaHUH TIO
ONPEICIICHUIO
IoKa3aTejei
¢bu3mKo-
MEXaHHUECKUX U




¢bu3mKo-
XUMHYECKHX
CBOICTB
HCIOJIBE3yEMOT0
CBIPbS,

oy padbpukaToB
¥ TOTOBOM
MPOIYKIUH
IIUTAHUA

MEHee
50
Gaio

«HEYIOBJIETBOPHTEIBHO
»/
«HE 3a4TEHO»

OIIK-2. Criocoben
MPUMEHSITh
OCHOBHbBIE 3aKOHBI
1 METOMBI
HCCIICIOBAaHU N
€CTECTBEHHBIX
HaYK JUIs
peleHns 3axaq
po¢eCcCHOHATBEHO
¥ IesITeNbHOCTH

OIIK-2.2.
ITpumenser
OCHOBHbBIE
¢busmKo-
XUMHUUYECKHE U
XMMHYECKHE
METOJIbI
aHaM3a s
pa3paboTKy,
HCCIIeI0BaHU
1 9KCIEPTH3EI
MPOYKIUH
0O0IIIeCTBEHHOT
O MUTaHUA U
UCTIONB3YEMOT
O CBIpBS

He 3naeT Ha
0a30BOM ypOBHE:
OCHOBBI
(bu3nIecKuX,
XUMHUYECKHX,
¢$uznKo-
XUMHYECKHX U
OHOJIOrMYECKUX
METOJIOB JIJIst
HWHCTPYMEHTAILHO
H OLICHKH
TokazaTesnein
KauecTBa U
0e301acHOCTH
MPOIYKIUH

He ymeer Ha
0a30BOM ypOBHE:
IIPOBO/IUTH
CTaHJIapTHBIE
HCTIBITAHUH 10
OTIpeIeICHUIO
IoKa3aresnei
¢$usnko-
MEXaHUYECKUX U
¢du3mKo-
XAUMHAYECCKHAX
CBONCTB
UCIIOJIB3yEMOT0
CBIPBS,

oy habpuKaToB
1 TOTOBOM
TIPOAYKITUHI
MTUTAHUS

Komnerenmun
HE
copMupoBaH
bl




